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Respiratory Epithelial Orbital Cyst: A Rare Cause of Globe Displacement
Man Li (Elina) Jin MD, Christian George MD
Department of Ophthalmology
Henry Ford Health System, Detroit, Michigan

Abstract
A 55-year-old man presented with a right sided orbital mass causing globe displacement
and diplopia. The mass was excised and histopathology findings were consistent with a
respiratory epithelial orbital cyst (REOC), a type of choristoma. This unusual orbital cyst
may originate from arrest of respiratory epithelium during development, or through seeding
of paranasal sinus respiratory tissue from trauma. It is distinct from a mucocele, which is
more common in the orbit and is comprised of ciliated respiratory epithelium in continuity
with a chronically obstructed paranasal sinus. The clinical course of a REOC may be
complicated by infection, rupture with inflammation, and progressive mass effect leading to
globe displacement and compressive optic neuropathy. These complications necessitate
surgical excision.

Case Description
A 55-year-old homeless man presented with right globe displacement, oblique binocular
diplopia and decreased vision for many years. There was no pain at rest or with eye
movements. Past surgical history was significant for injury from a motor vehicle accident
many years ago requiring reconstructive facial surgery. There was no history of chronic
sinusitis.
The patient’s visual acuity was 20/50 in the right eye and 20/25 in the left. The right eye
had significant hypoglobus , proptosis, and hypotropia. Sursumduction was reduced to 50%
on the right. There was 2mm of lagophthalmos associated with a cicatrix of the right brow
and glabella and mild exposure keratopathy. Hypoesthesia was present in the distribution of
the right supraorbital nerve.
Orbit CT (Figure 2) shows a well circumscribed ovoid homogenous soft tissue mass
measuring 32x26x22mm within the right extraconal superolateral orbit. It displaces the globe
down and outward and expands into the orbital roof with smooth bony remodeling. There is
no continuity with the frontal sinus. Review of a CT from 2007 shows a smaller mass
suggesting gradual growth over 12 years.
A lateral lid crease orbitotomy with excisional biopsy was performed for diagnosis and to
provide relief from visual symptoms. Elevation of the zygomaticofrontal suture periorbita
created a rent in the cyst. An unusual forest green frosting-like paste exuded from the cyst
without foul odor. The cyst was decompressed with a 12 French Frazier suction. This
improved exposure and a lateral bone flap was not necessary. The entire cyst wall was bluntly
peeled from the orbit soft tissue and sharply dissected from the bone and periorbita. The
pathology showed a collapsed cyst lined by ciliated respiratory-type epithelium and a thin
fibrous wall with scattered foci of pigment-laden macrophages. The pathological diagnosis
was consistent with a respiratory epithelial orbital cyst. Anerobic cultures were negative.
At the 1-month post-operative visit, the visual acuity was improved to 20/30 in the right
eye. Sursumduction was improved to 75%, and proptosis had resolved. The lagophthalmos
was stable. The patient was advised to apply ocular lubrication but was subsequently lost to
follow-up.
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Figure 1: External photograph at presentation showing right eyebrow cicatrix, hypoglobus and
hypotropia
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Figure 2: CT Orbit showing radiographic features of the respiratory epithelial orbital cyst.
A: CT Axial view demonstrating a superotemporal, posteriorly located well-circumscribed
mass in the orbit with smooth remodeling of the temporal orbital wall (red arrows).
Nasoethmoidal fracture, likely a sequelae of prior bony trauma (green arrow).
B: Sagittal view better demonstrates the superior indentation of the globe and smooth
remodeling of orbital roof.
C and D: CT orbit demonstrating existence of the mass in 2007 (blue arrows). The lesion
was of significant smaller size but already causing local bone remodeling

Histopathology

Figure 3: Histopathology of the respiratory epithelial orbital cyst demonstrating a
columnar, pseudostratified ciliary epithelium. Note the cilia (black arrow), pseudostratified
cellular arrangement (blue arrow) and goblet cells (red arrow).

Discussion
Respiratory epithelial orbital cysts are an unusual cause of orbital mass with globe
displacement. These orbital cysts are a type of choristoma - normal tissue arising in an
abnormal location. Other choristomas include epidermoid and dermoid cysts, which often
form subcutaneously or within adipose, cartilage, and bone. Respiratory epithelial orbital
cysts develop through two main mechanisms. Primary cysts form during fetal facial and
orbital development. Secondary cysts form when respiratory epithelium is seeded into the
orbit, almost exclusively after facial trauma involving the paranasal sinuses. Unlike
respiratory epithelial orbital cysts, orbital mucoceles are mucous filled cysts caused by the
obstruction of sinus outflow with subsequent dilation and erosion of the sinus wall into the
adjacent orbit. Contrastingly, respiratory epithelial cysts have no continuity with the paranasal
sinuses and are not the result of sinus disease.
In reviewing previously published cases, only 32 cases of respiratory epithelial orbital
cysts have been reported [1-14]. 47% (15/32) were secondary cysts associated with facial
trauma and history of sinus surgeries [4, 7, 9, 15], and 53% (17/32) were primary congenital
respiratory epithelial cysts [1-3, 6, 8-14]. Goh et al [4] described 10 traumatic respiratory
epithelial cysts associated with orbital floor fractures, 8 with orbital floor implants. The
incubation time from initial trauma to presentation was widely variable and ranged from 6 to
30 years, with an average of 17.4 years after initial trauma. Congenital cases are associated
with an even wider range of ages at presentation, from 14 months to 88 years old - 82.4%
occurred in adults with a slight female predilection [1-3, 6, 8-14].
Respiratory epithelial orbital cysts may present with progressive painless globe
displacement, decreased vision and diplopia. Congenital cysts are most commonly found in
the superior-temporal orbit[1], likely due to sequestration at the zygomaticofrontal suture

during fetal development. Dermoid cysts often present in the superior-temporal orbit through
this mechanism. Traumatic cysts frequently manifest in the inferior orbit[4], the most
common location of orbital fractures and repairs. Although choristomas are considered
benign orbital lesions, in some cases their relentless progression may compress the optic
nerve necessitating its removal. Such was the case for this patient. These cysts may also
become infected or rupture and inflame, leading to acute pain, proptosis, eyelid erythema and
diplopia. Management is aimed at treating the infection and inflammation medically and
evacuating the ruptured cyst and its contents surgically.
Radiological and histopathological studies are crucial in making a diagnosis of the
respiratory epithelial orbital cyst. Orbital imaging reveals an ovoid, well demarcated
homogeneous mass which may lead to smooth bone remodeling. These characteristics
suggest slow, noninvasive growth with pressure effects on bone. This differentiates it from
more malignant neoplasia which infiltrate surrounding tissue irregularly and invade and
erode bone in a ragged pattern. The absence of continuity with the sinuses differentiates it
from mucoceles.
Histologically, the pseudostratified ciliated respiratory epithelium and presence of goblet
cells is consistent with a paranasal sinus origin. Orbital fractures involving the thin walls
adjoining the sinuses are common ocular injuries. Despite this, respiratory epithelial orbital
cysts are rare sequelae. This may, in part, be due to destruction of ciliated respiratory
epithelium from acute infection or chronic inflammation[4]. In prior studies, the content of
respiratory epithelial orbital cysts was reported to have a wide range of colors, from clear to
white, straw colored and brown. The fluid is generally thick, viscous, and oily [2, 4, 16].
Considering the composition of the cyst, the higher viscosity fluid is likely secondary to
mucous secretions from goblet cells. Interestingly, this patient’s cyst exuded a thick, forestgreen material. We believe this color has not been described in current literature of
respiratory epithelial orbital cysts. The color may be related to the presence of
myeloperoxidase, an iron-rich antibacterial protein produced by white blood cells during
states of inflammation[17] .
The mainstay of treatment involves complete surgical excision of the cysts and antibiotics
for acute infection. Any remaining epithelium from incomplete excision may lead to
reformation of the cyst. In one case, a 82 year old patient elected for aspiration of the cyst as
opposed to surgical excision, resulting in rapid reaccumulation of the cyst[4].
Postoperatively, patients with congenital cysts often have uneventful recoveries[4, 12].
Patients with traumatic cysts are more likely to experience persistent gaze deficits, diplopia
and enophthalmos owing to the trauma and fibrosis in the orbit [4].
When evaluating patients with insidious unilateral globe displacement and diplopia and
history of facial trauma, respiratory epithelial orbital cysts should be considered in the
differential diagnosis. This case highlights a unique case of a traumatic cyst which contained
an unusually thick, intensely green colored paste, which we believe represents
myeloperoxidase secreted from white blood cells during states of inflammation. These cysts
may present after years of insidious growth with prominent globe displacement and may
acutely rupture or serve as a nidus for infection. Complete surgical excision is essential to
preserving vision and preventing future recurrence.
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